McCombs Math 232 Test 2 Part 1 Fall 2019 Key
Text Sections 11.1-11.4

(10 points) 1. Choose the Taylor polynomial of order 3 centered at a = 1 for the function

1
f =
(x) (1+2x)2
You must show work that supports your choice.
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(10 points) 2. The Taylor series centered at a = 7 for the function y = f(x) is given by

o)== +ofe-7f (el )

(i) Determine the exact value of f”<7).

You must show work that supports your answer.

f"(7)=0

(ii) Determine the exact value of f(g) (7)
You must show work that supports your answer.

) (7)=28(9)
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(10 points) 3. Use the Absolute Ratio Test to determine the interval of convergence for the

given power series. Make sure you check the endpoints, if any.
You must show work that supports your answer.
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For convergence, we need ‘7x — 2‘ <1
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Check endpoints

n
x (-1
when x = % : z ( ) which converges as an alternating p-series, p = 1/5

3 &0 .
when x = - : Z which diverges as a p-series, p = 1/5
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(10 points) 4. Use a known series to construct the first five nonzero terms of the
Taylor series centered at a = 0 for the given function and determine the
convergence interval. You must show work that supports your answer.
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(20 points) 5. (i) Use the first five non-zero terms of a known series to approximate the value
of the integral. You must show work that supports your answer.

jln(1+x4)dx=}(x4—ij+———+— }dx valid for -1<x<1

5 18 39 68 105 |

0
1
N x5 x9+x13 x17+x21 1 1 1 1 1
" 5 18 39 68 105

BONUS
11

(2 points) (ii) The value obtained in part (i) has an error less than or equal to o = ik

Explain your answer.

Since we have a convergent alternating series the partial sum of the first five terms
a, —a, +ay—a, + as hasan error that is less than or equal to ’ae‘ .

4 X0 X X X X I 1 1 1 1 1
j Xt ———., dx=———+ - + -
2 3 4 5 6 5 29 313 4-17 521 6-25
0 [Sp—]
S5 ag
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1. Find the exact sum of the series. You must show work that supports your answer.

3 (3/25) (3/125) (3/625)

i 3-=-+ - + XXX
5 2! 3! 41
2 3 4
; 1_l+(—1/5) +(—1/5) +(—1/5) [
5 2 3! 41

Taylor Series centered at a=0
for e* whenx =-1/5

3 9
i O_5/0_(0.5/3) +(O.5p)5_(0.5,0)7+(0.5p) .
3 5! 7! 9l

057) (05z) (0.57) (05x)

3! 5! 7! 9!

Ojﬂ—(

+ - + = sin(—O.Sp) =-

Taylor Series centered at a=0
for sin(x) when x = —0.57

2. Use Integration by Parts to evaluate the given integral.

u:sin(ln(x)) dv =dx

Osin(ln(x)) dx du:cos(ln(x))[%j o N

jln(sin(x)) dx = xsin(ln(x)) - fxcos(ln(x))(%]dx u= COS('”(X)) .
:xsin(ln(x))—Icos(ln(x))dx du——sm(l ( ))L de

Iln sin{x dx xsin In(x)) - {xcos(ln(x))+ J-xsin(ln(x))[a dx]
jln(sin(x)) dx = xsin(ln(x)) - xcos(ln(x)) - jsin(ln(x))dx
ZJ. In(sin(x)) dx = xsin(ln(x)) - xcos(ln(x))
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0 In(sin(x)) . xsin(ln(x)) —zxcos(ln(x)) iC

3. Use Integration by Parts to evaluate the given integral.
u=12x dv = cos(4x)dx

112 4x) d
0 vioos(4x) dx du =12dx v:%sin(4x)

(‘)12x XCOS(4x) dx = 3xsin(4x) - % (‘) sin(4x)dx

Axsin(4x) + Scos(4x) + C

4. Note that —(sm (x))

Use Integration by Parts to evaluate the integral.

—

u=sin 1(x) dv =dx
(\)Sin_l(x) dx . 1 0 -
1-x?
(\)Sin_l(x) dx=xsin_l(x)—0 dx
1-x?

p=1—x2

dp = -2xdx P —%dp = xdx

(‘)sin'l(x) dx = xsin'l(x) + % (‘) pV2dp
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5. The graph of the function y = £(x) is shown below.

T T J T ¥ T ) T
0 1 2 3 4

Determine whether the statement is true or false.
You must explain your answers.

(i) The 3rd degree Taylor polynomial for f, centered at a = 2, is given by

pa(x) = 4-167(x-2) +051(x-2)* - 0.22(x-2)°
TRUE FALSE

because the coefficient on the (x — 2) term tells us that f’(z) =-1.67<0,

which means the curve should be decreasing at x = 2.
However, this curve is increasing at x = 2.

(if) The 3rd degree Taylor polynomial for f, centered ata = 2, is given by

pa(x) = 4+167(x-2) - 051(x-2)* - 0.22(x-2)°
TRUE FALSE

because the coefficient on the (x — 2)2 term tells us that £”(2) =(—0.51)(2!) <0,

which means the curve should be concave down at x = 2.
However, this curve is concave up at x = 2.
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